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DETAILED ACTION 

Election/Restrictions 
Applicant's election without traverse of Species I (claims 1-24) in the reply filed 
on 7/19/2005 is acknowledged. 

Specification 

The disclosure is objected to because of the following informalities: In paragraph 
1 , line 2, "xx/xxx,xxx" must be replaced with a serial number. 
Appropriate correction is required. 

Claim Rejections - 35 USC §112 
The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 8 recites the limitation "first conductive lines" in line 3. There is insufficient 
antecedent basis for this limitation in the claim. For the purposes of patentability, the 
examiner assumes that the "first conductive lines" are the "conductive lines formed in a 
dielectric layer" recited in line 2 of claim 7, which are the same "conductive lines" recited 
in line 1 of claim 8. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - (e) the invention was described in (1) an application for 
patent, published under section 122(b), by another filed in the United States before the invention by 
the applicant for patent or (2) a patent granted on an application for patent by another filed in the 
United States before the invention by the applicant for patent, except that an international application 
filed under the treaty defined in section 351(a) shall have the effects for purposes of this subsection of 
an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 
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Claims 1-10, 13, 18, and 21 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Bekiaris et al. (U.S. 2003/0119307), using Applied Materials' data sheet 
for Black Diamond™ to establish inherency for claim 8. 

Regarding claim 1, Bekiaris et al. teaches a method of fabricating a 
semiconductor device, the method comprising providing a workpiece (Fig. 5A, 
paragraph 0022); disposing a first dielectric material over the workpiece (114 in Fig. 5B, 
paragraph 0036); disposing a second dielectric material over the first dielectric material 
(116 in Fig. 5B; paragraph 0036), the second dielectric material comprising a different 
material than the first dielectric material (paragraph 0036), wherein the first dielectric 
material and the second dielectric material comprise a first insulating layer (110 in Fig. 
5B); and forming a first pattern in the first dielectric material (150 in Fig. 5K) and a 
second pattern in the second dielectric material (152 in Fig. 5K), the second pattern 
being different from the first pattern (Fig. 5K). 

Regarding claim 2, Bekiaris et al. teaches the method according to claim 1, and 
further teaches that the second dielectric material comprises a top surface, and further 
teaches depositing a conductive material over the patterned second dielectric material 
and the patterned first dielectric material; and removing the conductive material from the 
top surface of the second dielectric material (paragraph 0038; 90 in Fig. 3). 

Regarding claim 3, Bekiaris et al. teaches the method according to claim 2, and 
further teaches that removing the conductive material from the top surface of the 
second dielectric material comprises forming conductive lines in the second pattern of 
the second dielectric material (Fig. 3, paragraph 0033). 
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Regarding claims 4 and 5, Bekiaris et al. teaches the method according to claim 
2, and further teaches that the conductive material forms vias in the first pattern of the 
first dielectric, wherein the vias comprise substantially vertical sidewalls (Fig. 3, 
paragraph 0033). 

Regarding claims 6 and 7, Bekiaris et al. teaches the method according to claim 
4, and further teaches that the workpiece comprises component regions, wherein at 
least one of the vias makes electrical contact with a component region of the workpiece, 
and wherein the workpiece component regions comprise a plurality of conductive lines 
formed in a dielectric layer (paragraph 0035; 104 in Fig. 5 shows one of the conductive 
lines). 

Regarding claim 8, Bekiaris et al. teaches the method according to claim 7, and 
further teaches that the conductive lines comprise copper (paragraph 0035), wherein 
disposing the first dielectric material comprises disposing a material having a coefficient 
of thermal expansion close to the coefficient of thermal expansion of the first conductive 
lines (paragraph 0036 teaches that the first dielectric layer is made of Black Diamond™, 
which Applied Materials teaches is appropriate for use in copper damascene 
applications, citing compatible thermal expansion with copper as a criterion, see Applied 
Materials' data sheet). 

Regarding claim 9, Bekiaris et al. teaches the method according to claim 1, and 
further teaches depositing a hard mask over the second dielectric material (120 in Fig. 
5C); 
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Regarding claim 10, Bekiaris et al. teaches the method according to claim 9, and 
further teaches that depositing the hard mask comprises depositing a first mask layer 
(122 in Fig. 5C); depositing a second mask layer over the first mask layer (124 in Fig. 
5C); and depositing a third hard mask layer over the second mask layer (126 in Fig. 
5C). 

Regarding claim 13, Bekiaris et al. teaches the method according to claim 10, 
and further teaches that forming the first pattern and the second pattern comprises: 

patterning at least the third mask layer with the second pattern (Fig. 5F); 

patterning the third mask layer, the second mask layer, and the first mask layer 
with the first pattern (Fig. 51); 

transferring the first pattern to the second dielectric material (116 in Fig. 51); 

removing the third mask layer, the second mask layer, and the first mask layer in 
the second pattern regions (Fig. 5K); 

transferring the first pattern to the first dielectric material (114 in Fig. 5K); 

and removing the second dielectric material in the second pattern regions (Fig. 

5K). 

Regarding claim 18, Bekiaris et al. teaches the method according to claim 13, 
and further teaches depositing a cap layer (112 in Fig. 5L) over the workpiece, before 
disposing the first dielectric material; and transferring the first pattern to the cap layer 
(Fig. 5L). 
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Regarding claim 21, Bekiaris et al. teaches the method according to claim 13, 
and further teaches that forming the first pattern and the second pattern further 
comprises: 

after patterning at least the third mask layer with the second pattern, depositing 
an anti-reflective coating over the first mask layer (140 in Fig. 5H; paragraph 0044); 

depositing a photoresist layer over the anti-reflective coating (142 in Fig. 5H; 
paragraph 0044); 

patterning the photoresist with the first pattern (134 in Fig. 5H; paragraph 0045); 

and transferring the first pattern in the photoresist layer to the third mask layer, 
the second mask layer, the first mask layer, and the second dielectric layer (Fig. 51; 
paragraph 0046). 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - (b) the invention was patented or described in a printed 
publication in this or a foreign country or in public use or on sale in this country, more than one year prior to 
the date of application for patent in the United States. 

Claims 1 and 22-24 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Kihara et al. (JP 2002-124568, published 26 April 2002), using U.S. 2004/0026364 as a 
translation. 

Regarding claim 1, Kihara et al. teaches a method of fabricating a semiconductor 
device, the method comprising providing a workpiece; disposing a first dielectric 
material over the workpiece (204 in Figs. 2 and 3); disposing a second dielectric 
material over the first dielectric material (206 in Figs. 2 and 3), the second dielectric 
material comprising a different material than the first dielectric material (paragraph 
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0037), wherein the first dielectric material and the second dielectric material comprise a 
first insulating layer; and forming a first pattern in the first dielectric material (via in layer 
204 in Fig. 3C) and a second pattern in the second dielectric material (trench in layer 
206 in Fig. 3C), the second pattern being different from the first pattern (Fig. 3C). 

Regarding claims 22 and 24, Kihara et al. teaches the method of claim 1, and 
further teaches that disposing the first dielectric material comprises disposing an 
inorganic material (paragraph 0037, FSG— further limited by claim 24), and wherein 
disposing the second dielectric material comprises disposing an organic material 
(paragraph 0037, SilK— further limited by claim 24). 

Regarding claim 23, Kihara et al. teaches the method according to claim 1, and 
further teaches that disposing the first dielectric material comprises disposing a material 
that is etchable setective to the second dielectric material (Fig. 6). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 11 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bekiaris 
et al. (U.S. 2003/0119307) in view of Hsue et al. (U.S. 2003/0044725). 

Regarding claim 11, Bekiaris et al. teaches the method according to claim 10 
(note 35 U.S.C. 102(e) rejection above), but does not teach that depositing the first mask 
layer comprises depositing SiC x , SiC x N x , SiC x H y , SiC x N y H z , or SiCOH, wherein 
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depositing the second mask layer comprises depositing Si x N y or Si0 2 , and wherein 
depositing the third mask layer comprises depositing a refractory metal nitride. 

Hsue et al. teaches a dual-damascene method with a low-k dielectric layer and 
multilayer hard mask, the hard mask layers comprising SiC, SiN, Si02, or a refractory 
metal nitride, TaN (paragraph 0026). 

Therefore, at the time of the invention, it would have been obvious to one of 
ordinary skill in the art to use the method taught by Bekiaris et al. and also taught by 
claim 10, and further form the first hard mask layer of SiC, the second hard mask layer 
of SiN or SiC>2, and the third hard mask layer of TaN, since Hsue et al. teaches that 
these materials are appropriate to use as hard mask layers in dual-damascene 
applications involving low-k dielectrics (paragraph 0026). 

Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bekiaris 
et al. (U.S. 2003/0119307) in view of Hsue et al. (U.S. 2003/0044725) as applied to 
claim 11 above, and further in view of Soda (U.S. 2003/0054656). 

Regarding claim 12, Bekiaris et al. and Hsue et al. together teach the method 
according to claim 11 (note 35 U.S.C. 103(a) rejection above), but they do not teach a 
hard mask layer comprising the combination of a layer of SiC x and a layer of N-SiC x 
over the layer of SiC x . 

Soda et al. teaches a dual-damascene method employing a hard mask layer 
comprised of a layer of SiC x and a layer of SiCN (paragraph 0121). 

Therefore, at the time of the invention, it would have been obvious to one of 
ordinary skill in the art to use the method taught by Bekiaris et al. and Hsue et al. 
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together, and further fabricate the first mask layer of a layer of SiC x and a layer of SiCN, 
as taught by Soda to be known in the art as appropriate for dual-damascene 
applications. 

Claims 19 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Bekiaris et al. (U.S. 2003/01 19307) in view of Tsai et al. (U.S; 2002/0164889). 

Regarding claims 19 and 20, Bekiaris et al. teaches the method according to 
claims 18 and 1 (note 35 U.S.C. 102(e) rejection above), but does not teach forming an 
adhesion film over a top surface of the cap layer, or forming an adhesion film disposed 
over a top surface of the first dielectric layer. 

Tsai et al. teaches forming a cap layer over a semiconductor structure, 
depositing an adhesion layer over the cap layer, and forming a low-k dielectric over the 
adhesion layer, and additionally over the first dielectric layer, to improve the adhesion of 
the low-k layer to the adjacent layer (paragraph 0012). 

Therefore, at the time of the invention, it would have been obvious to one of 
ordinary skill in the art to combine the teachings of Bekiaris et al. and Tsai et al. by 
using the method taught by Bekiaris et al., and also taught by claims 1 and 18, and 
further form an adhesion film over a top surface of the cap layer and over the top 
surface of the first dielectric layer in order to improve the adhesion of the dielectric layer 
to the adjacent layers, as taught by Tsai et al. 
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Allowable Subject Matter 

Claims 14-17 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: Prior art does not teach or suggest, in combination with the other claimed 
limitations, before removing the second dielectric in the second pattern regions, 
cleaning the processing chamber while the wafer remains in the processing chamber or 
moving the workpiece to a clean processing chamber. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Heather A. Doty, whose telephone number is 571-272- 
8429. The examiner can normally be reached on M-F, 8:30 - 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead, Jr., can be reached at 571-272-1702. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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